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MARKER FOR POSITIONING IN BODY TISSUE 
TECHNICAL AREA 

The present invention relates to a fiducial marker to be used in human 
5 or animal tissue, in particular for marking the location of a tumour. 

BACKGROUND OF THE INVENTION 

Markers are used today for visualizing where a tumour is or has been 
located with for example x-ray. The marker is placed in a needle that is 
10 sterilized. The tip of the needle is advanced into the tumour and the 
marker is pushed out of the needle with a mandrin, ie a wire movable 
inside a cannula or pipe. 

In connection with surgery, a so called clip may be attached to the 
15 tissue where the tumour has been. The markers may be left in the body 
and are often of some sort of inert material with high density in order to 
facilitate the imaging with the help of x-ray. 

In connection with radio-therapy, the patient is often positioned with 
20 the aid of markers on the skin. This leads to great uncertainty regarding 
positioning due to movement of the skin in relation to inner organs. By 
producing x-ray images the skeleton may give guidance regarding the 
position of the therapy ray. Inner organs move also in relation to the 
skeleton and skeleton x-ray does not always give the correct guidance 
25 regarding the position of the tumour at the actual time when the x-ray 
image is taken. Soft tissue is not recorded with conventional x-ray. This 
may be done with the aid of computer tomography. 

Ideally it is desirable to be able to position the tumour securely in 
30 relation to the interception point of the central beam from different 

directions of radiation, the point which is called the iso-centre. If this 
can be done, large safety margins do not have to be added, which 
margins may amount to several centimetres. The volumes of the 
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margins often become large in relation to the volume of the tumour, a 
volume of normal tissue that should no be radiated. Markers on the 
skin may be relatively accurate in 75 percent of the radiation cases 
while precision radiation requires refined methods. Several methods are 
5 on the process, for example breath gating, which means that the 

location of the tumour is estimated during different breathing phases. 
This is an indirect method that is time consuming and ineffective 
regarding resources and precision. There are equipment today that 
enables computer tomography on the radiation treatment table for 
10 locating the tumour at each treatment occurrence. This is also partly 
time consuming and requires the presence of a physician. The only 
direct method for positioning of tumours with precision, that also is 
cost-effective, is markers. 

15 Markers in the tumour or in its vicinity is a valuable aid for positioning. 
The drawback is that it requires a certain mass in order to retard high 
energy x-ray beams for sufficient contrast on films or portal images, 
which leads to that the marker has to be relatively large. It requires a 
relatively thick needle that cannot be entered easily in any part of the 

20 body. A usual dimension of a gold marker is 1.0 x 3.0 mm. Such large 
needles for positioning markers caji not penetrate all parts of the 
human body without the risk of internal bleeding, infection and the 
need for anaesthesia. 

25 Markers are however relatively new in use. The therapy beam with 

energies of 4 - 50 MV (megavolt) provides a weak contrast of skeleton 
parts, providing difficulties in evaluating skeleton and markers during 
treatment. Several of the manufacturers of accelerators used during 
treatment have developed conventional x-ray add-ons on the 

30 accelerators. With this technology new possibilities and a new market 
are created for x-ray dense markers. High density retards x-ray 
radiation very well. A marker of silver has enough density for kilovolt x- 
ray, providing a good contrast but 24 carat gold is soft and is very 
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suitable in this aspect. If one wants a visible marker with a therapy 
beam of several megavolt, then it is the mass that is important and not 
the density itself. In this aspect gold is more suitable than silver. 

5 BRIEF DESCRIPTION OF THE INVENTION 

The aim of the present invention is to provide a marker for use in x-ray 
therapy that provides good precision, is easy to arrange inside the body 
with reduced inconvenience for the patient and is securely attached to 
the tissue. 

10 

The aim is achieved with an invention according to claim 1. Preferable 
embodiments form the scope of the dependent claims. 

According to a main aspect of the invention it is characterised by a 
15 marker to be used inside a human or animal body, comprising an 
elongated wire of a radiation retarding material, wherein the wire is 
arranged with at least one bending means, capable of bending the wire 
upon insertion in body tissue. 

20 By using a thin wire, a thin guide needle for insertion of the wire can be 
used, which reduces the risk of internal bleeding and infections as well 
as reduces or omits the need for anaesthesia. Because the wire is 
arranged with bending means, it will bend and stop in the tissue into 
which it is inserted and subsequent feed of the wire will cause it to 

25 bundle, thereby creating a marker with a mass that is visible when 

radiated. The bundling also causes the marker to attach to the tissue, 
thereby preventing migration of the marker. 

The marker wire is thin, in the region of 0.1 to 0.4-0.5 mm and 
30 preferably around 0.3 mm and preferably arranged with material 

reduction at certain locations along the length of the wire, acting as 
bending points. The reduction of material can be placed such that the 
produced marker obtains a unique appearance, distinguishable from 
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Other markers in the vicinity. Several markers may be placed in the 
same penetration channel either separated from each other or together 
to form an even larger marker, i,e. tailored in situ with an appearance 
suitable for the actual case and application, 

5 

Because it attaches to the tissue and is of inert material, it can be left in 
the body after treatment. This is also an advantage for subsequent 
follow-ups of the treatment of tumours. 

10 By using a tool adapted to the marker according to the invention the 
insertion and creation of the markers are simplified. By using 
appropriate marking on the tool, the user has information regarding the 
length of the marker, the penetration needle and the mandrin pushing 
the marker out of the needle. 

15 

These eind other aspects of and advantages with the present invention 
will become apparent from the following detailed description of the 
invention and from the accompanying drawings. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

In the following detailed description of the invention, reference will be 
made to the accompanying drawings, of which 

Fig. la-d are different possible embodiments of a marker wire 
25 according to the present invention. 

Fig. 2a-c is a schematic example of how a marker can be created, 
Fig. 3a-e are different examples of markers created by the marker wire 
according to the invention, and 

Fig. 4 is a tool arranged to facilitate the insertion and creation of a 
30 marker according to the invention, 

DETAILED DESCRIPTION OF THE INVENTION 
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The present invention relates to a marker for locating tumours or 
positions where tumours have been located. The marker is intended to 
be inserted in human or animal tissue and when the patient is radiated, 
the marker is visible on the produced image. 

5 

The marker according to the present invention comprises a thin wire 
10, Fig. 1, of metal and/ or alloys that is not harmful to human tissue. 
The metal could for example be silver, platinum or preferably gold. Gold 
is a good choice when high energy (megavolt) radiation beams are used 
10 for imaging. When such high energy is used it is only the mass that 
determines the retardation effect. 

The wire is arranged with at least one, preferably a nvimber of so called 
bending means 12, the purpose of which will be described below. 

15 

The wire is inserted into a tumour or a location where a tumour has 
been placed with the aid of a thin hollow sterile needle 14, Fig. 2. For 
guidance in positioning the tip of the needle, ultra-sound or computer 
tomography can be used. Thee needle that is used with the present 
20 invention is much thinner than the conventionally used needles for 

markers. The markers used today have a diameter of about 1.0-1.2 mm 
which requires a thick needle. 

The wire according to the present invention has a diameter in the region 
25 of 0. 1 mm to 0.4 mm, preferably about 0.3 mm, which means that the 
needle has an outer diameter of about 0.5 mm. Such a thin needle may 
be inserted into human tissue without the need for narcosis or local 
anaesthesia. 

30 The needle can during insertion arranged with the wire inside the 

needle, but the needle can also be inserted with a mandrin inside the 
needle to reduce bending of the needle during insertion. After 
positioning of the needle tip the mandrin is withdrawn to check if the 
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needle tip is in a blood vessel, then a marker wire is inserted. When the 
marker is to be placed in the human tissue, a guide wire, a mandrin 
16, is arranged inside the needle, with which the wire is pushed out of 
the needle. 

5 

As mentioned above the wire is arranged with a number of bending 
means. Figs, la - Id show different examples of these means. According 
to the examples of Figs, la and lb, at certain locations along the wire 
material has been removed, causing weakening of the wire at these 
10 locations. 

When the thin wire meets tissue its movement is stopped and the wire 
is bent due to the removed material Figs. 2a-c, i.e. they act as bending 
points for the wire. As the wire is pushed further into the tissue it is 

15 bent several times because of the deflecting means and forms a bundle 
or cluster of bent wire, becoming a dense marker with a certain mass, 
Fig. 2c. It is of course possible to arrange a larger weakening at the 
beginning of the wire, creating a "start" bend, and thus a stop of the 
movement of the wire in the tissue. Further advancement of the wire 

20 into the tissue will cause it to bend because of the resistance. 

It is to be understood that the bending means, causing the wire to bend 
and bundle, could be achieved in many ways. For example the front end 
of the wire could have a different direction than the longitudinal 

25 direction of the wire, causing the wire to bend when the front end comes 
in contact with tissue, Fig. Ic, or a longitudinal slit. Fig. Id whereby the 
''arms" on each side of the slit deflect and bend in different directions 
causing a resistance of the wire against further advancement of the 
wire. Instead, subsequent lengths of the wire that are pushed into the 

30 tissue will bend and form a bundle and thus a marker. 

It is of course also possible to introduce and create more than one 
marker in the same penetration channel of the needle, see for example 
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Figs. 3a-e. The length of each wire may also be altered depending on the 
actual application and modified in situ with an appearance that is 
suitable for the actual application. One part of the meirker wire may for 
example be left unbent in order to create a "tair image together with the 
5 bundled marker. The markers can thus be formed with individual 

appearances at specific locations such that they may be distinguishable 
from other markers that are placed in the vicinity in a three- 
dimensional way. 

10 In order to facilitate the insertion, handling and creation of a marker 
according to the present invention, a handling device or tool has been 
designed, see Fig. 4. It comprises an elongated tube-like part 20 having 
a front end with a narrow part 22. Inside the tube a number of guides 
24 are arranged. The guides hold a tube/ cannula containing the marker 

15 wire. A housing part 26 is connected to the tube, having a general ring- 
shape. Inside the ring a rotator 28 is rotatably arranged. A mandrin 15 
is wound in a groove running around the outer periphery of the rotator. 
The mandrin extends into the tube/ cannula a distance behind the 
marker wire when the rotator is mounted in the housing. 

20 

By turning the rotator after connection of the handling device to the fine 
needle it is easy to insert the marker wire and to form a bundle. 
Preferably the rotators are marked so that the user knows the length of 
the needle and where the length of the mandrin is adopted to reach the 

25 tip of the needle when the marker wire has been pushed into the tissue. 
The mandrin is attached to a hole in the rotator so that the rotator is 
stopped when the mandrin has been rolled out. Then the end of the 
mandrin is at the tip of the needle and cannot be moved further. 
Because of this the length of the needle has to correspond to the length 

30 of the mandrin. Therefore, preferably the device is pre-assembled and 
handled as a unit. 
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As mentioned above, the marker wire may be of a suitable metal, but it 
may also be of a non-inert material if the marker wire is intended to 
guide the surgeon where the tissue is to be removed, for example during 
operation of a breast tumour. The marker wire may also be of a radio- 
5 active material for guidance during surgery. 

There is also a development of active markers that transmit impulses 
that can be used for detecting position with other means than x-ray. A 
conceivable solution is that such a marker is connected to the marker 
10 of the present invention so that it is locked in the tissue in the manner 
described above. A sort of combination marker is obtained, with 
bending capabilities, which is dense and has an active signal, for 
example an electro-magnetic signal. 

15 An advantage with the marker according to the present invention is that 
the bundling ties the wire to the tissue, thereby preventing any 
movement or migration within the body of the patient. It is also possible 
to monitor possible re-growth of tumours at subsequent investigations if 
more than one is positioned in the previous tumour.. 

20 

It is to be understood that the present invention is not limited to the 
embodiments described above and shown in the drawings but may be 
modified within the scope of protection of the patent claims. 
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PATENT CLAIMS 

1 . Marker to be used inside human or animal body, comprising an 
elongated wire of a radiation retarding and /or radioactive 
material, wherein the wire is arranged with at least one bending 
means, capable of bending the wire upon insertion in body tissue. 

2. Marker according to claim 1, wherein said at least one bending 
means comprises a reduction of material of said wire at at least 
one location along the wire. 

3. Marker according to claim 2, wherein said bending means 
comprises several reductions of material along said wire. 

4. Marker according to any of the preceding claims, wherein said 
15 wire has a cross-sectional diameter in the range 0. 1 to 0.5 mm. 

5. Marker according to claim 4, wherein said wire has a diameter of 
0.3 mm. 

20 6. Marker according to any of the preceding claims, wherein said 
wire is made of gold. 

7. Penetration needle to be used with a marker according to claim 1, 
wherein the needle has in inner cross-sectional diameter 

25 somewhat less them the cross- sectional diameter of the wire. 

8. Penetration needle according to claim 7 further comprising a 
mandrin arranged in said needle, capable of pushing said wire 
out of the needle. 



30 



9. Penetration needle according to claim 8, further comprising a tool 
attached to said needle and capable of pushing said mandrin 
inside said needle. 



wo 2006/004542 



1/4 



PCT/SE200S/001111 




SUBSTITUTE SHEET (RULE 26) 



wo 2006/004542 PCT/SE200S/001111 

2/4 




16 

Fig. 2c 



SUBSTITUTE SHEET (RULE 26) 



3/4 



PCT/SE2005/001111 




SUBSTITUTE SHEET (RULE 26) 



4/4 



PCT/SE2005/001111 




SUBSTITUTE SHEET (RULE 26) 



INTERNAlTONAL SEARCH REPORT 



International application No. 

PCT/SE 2005/001111 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: A61B 19/00, A61N 5/10 

Acoording lo Inxernational Pateni Classificaiion (IPC) or to both naiional classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation seaiched (classification system followed by classification symbols) 

IPC7: A61B, A61N. A61F 



Documentation searched other than minimum documentation to the extent that ttich documents are included in the fieldi searched 

SE.DK.FI,NO classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, se arch terms used) 



EPO-INTERNAL. WPI DATA. PAJ 



a DOCUMEMTS CONSIDERED TO BE RELEVANT 



Category' 



Gtation or document, with in^calion, where appropriate, of the rdevant passages 



Relevant to claim No. 



US 20020059938 Al (FOGARTY. T J ET AL), 23 May 
2002 (23.05.2002), paragraphs [0159]-[0171]; 
[0254]- [0263], figure 14 



EP 0395997 Al (BECTON DICKINSON AND COMPANY). 
7 Noveinber 1990 (07.11.1990). column 4, 
line 17 - column 5, line 3 



1,4-9 



2-3 



1,4-9 



2-3 



I )(| Further documents are listed in the continuation of Box C. [ )j See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general sEtatc <^ the art whicb is not considered 
to be of pttiticular rdevance 

earlier application or patent but published on or afler the intematianal 
filing date 

"L." document which may throw doubts on priority daun(s) or which is 
dted to establish the publication date of another citation or other 
fecial reason (as spcdfied) 

"O' document referring to an oral disclosure, use. exhibition or otha- 
means 

'P* document puUi^ed prior to the intematianal filing date but later than 
the priority date claimed 



*T' later document published after the international filing date or priority 
date and not in conilict wiA tiie ^plication but cited to understand 
ttie prindpSe or tiieory underlying tne invention 

"X* document of particular relevance the claimed invention cannot be 
considered novd or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y* document of particular relevance: the claimed invention cannot be 
ccnadered to involve an inventive step when (he document is 
combined with one or more other such documents, such combinatson 
bang obvious to a person ddlled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

4 October 2005 



Date of mailing of the international search report 



.0 5 -10- 2005 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Factnmile No. 4>46 8 666 02 86 



Authorized officer 

Ulrlka Westman /LR 

Telephone No. + 46 8 782 25 00 



Form PCr/IS/V/210 (second sheet) (April 2005) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/SE 2005/001111 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy" 



Gtation of document, witfi indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0393972 Al (URIE, R G ET AL)» 24 October 1990 

(24. 10. 1990) » column 2. line 44 - column 3» line 7 



US 20030195433 Al (TUROVSKIJ. R ET AL). 

16 October 2003 (16.10.2003), paragraphs 
[0052]-[0055]; [0108]-[0109] 



1,4-9 



2-3 



1.4-9 



2-3 



Form per ASA/2 10 (conlinuation of second sheet) (April 2005) 



INTERNAlTONAL SEARCH REPORT 

Information on patent family members 



31/08/2005 



International application No. 
PCT/SE 2005/001111 



us 


20020059938 


Al 


23/05/2002 


US 


6752154 B 


22/06/2004 










US 


20040168692 A 


02/09/2004 










AU 


3838201 A 


27/08/2001 










EP 


1259155 A 


27/11/2002 










JP 


2004504865 T 


19/02/2004 










US 


6722371 B 


20/04/2004 










wo 


0160235 A 


23/08/2001 










US 


6405733 B 


18/06/2002 










us 


6564806 B 


ZD/Da/ZDUJ 


EP 


0395997 


Al 


07/11/1990 


AU 


5450490 A 


08/11/1990 










BR 


9002076 A 


13/08/1991 










CA 


2015326 A 


06/11/1990 










JP 


2302253 A 


14/12/1990 










JP 


5058736 B 


27/08/1993 


EP 


0393972 


Al 


24/10/1990 


AT 


119757 T 


15/04/1995 










DE 


69017740 D.T 


09/11/1995 










bo 




1 7/in /I QQn 










GB 


8908575 D 


00/00/0000 










US 


5059197 A 


22/10/1991 


US 


20030195433 


Al 


16/10/2003 


AU 


2003237802 A 


00/00/0000 










EP 


1499242 A 


26/01/2005 










US 


6752767 B 


22/06/2004 










US 


20040267156 A 


30/12/2004 










WO 


03088806 A 


30/10/2003 










AU 


2003224792 A 


00/00/0000 










EP 


1499251 A 


26/01/2005 










US 


20030195499 A 


16/10/2003 










WO 


03088858 A 


30/10/2003 



Form PCTyiSA/210 (patent family annex) (April 2005) 



